The importance of embedding education for sustainable development has been emphasised over many years. At the same time, there has been a massive call for initial teacher education to provide all student teachers with the core of professional competences. What is the status of teacher education today in embedding education for sustainable development and how does it relate to the focus on professional competencies in teacher education? A total of 578 student teachers in seven different teacher education programmes in Europe were surveyed, measuring the students' beliefs in their ability to work as teachers, as well as their ability to teach in ways that value sustainability and promote environmentally sound ways of living. The results of the survey show that student teachers feel well prepared to handle many aspects of teacher professionalism, but less prepared to educate for sustainability. The survey also indicates that student teacher training in educating for sustainability is not integrated in their other training and is generally just added on.
Introduction
What content should be included in teacher education? Traditionally, this education is supposed to give student teachers the knowledge they need to work effectively as teachers. Most teacher education programmes are still divided into three core knowledge sections: content, pedagogical content and general pedagogical [1] . As the knowledge needs to be used in teaching, teacher education also normally includes practical training.
While quality has been traditionally measured by the strength of the different competences among teachers, there is now a trend to see what student teachers are capable of doing as actual teachers. This shift parallels the move from grades to capacities in both school and education policies. One of the strongest and most used theoretical supports for this shift is Albert Bandura's cognitive theory on efficacy [2, 3] . With the concept of self-efficacy, Bandura states that the ability to do something is, to a high degree, dependent on the belief a person has in her or his ability. This theory has gained massive empirical support [4] [5] [6] [7] [8] [9] [10] [11] [12] and determines several of the questions in the OECD Teaching And Learning International Survey (TALIS), which asks about teachers' efficacy in classroom management, instruction and student engagement [13, 14] .
In line with this, instead of asking about the competence of student teachers, we should ask the following. What do student teachers feel or think they are capable of or prepared to do? What do they think they can do as teachers?
But what should future teachers be able to do? As the need for more sustainable ways of living becomes more documented, it is clear that education must focus on environmental issues and build competence among students so that future citizens can contribute to reducing the human degradation of the natural environment. Hence, teacher education must train student teachers to have the ability to teach in ways that value sustainability and promote environmentally sound ways of living. The question about sustainability is mostly addressed in discussions about school curriculums, not teacher education curriculums, but there is growing literature on "Teacher education for sustainability" [15] [16] [17] [18] [19] [20] [21] [22] .
Through a synthesis of the literature on sustainability in teacher education, Evans et al. found different ways in which this concept is embedded [18] . There are also several studies on how education for sustainability is integrated in different teacher education programmes [19] [20] [21] [22] . However, we do not know to what extent teacher education programmes actually prepare their students to teach about sustainability and how to counteract environmental destruction and global warming.
There has been a strong call for teacher education to enhance professional competencies among student teachers [23] . Parallel with this call and with the move to focus on self-efficacy, there are several studies on teacher professionalism that try to measure the different dimensions of how teacher education programmes contribute to teacher professionalism [24, 25] . Darling-Hammond defines five dimensions of teacher professionalism [24] :
Design of curriculum and instruction 2.
Support for diverse learners 3.
Use of assessment to guide learning 4.
Creation of a productive classroom 5.
Development of teacher professionalism
These dimensions are in line with the California Standards for the Teaching Profession. The professional aspect of being able, as educators, to work for sustainable development is lacking among these dimensions, as well as in other studies that try to define different aspects of teacher professionalism [25] . Typically, the OECD report on how to support teacher professionalism does not discuss teaching for sustainability. Hence, we do not know to what extent the ability to teach for sustainability is regarded as a dimension of teacher professionalism.
The PROTEUS project, which was founded by the EU Erasmus+ programme, had a goal to investigate how teacher education programmes could strengthen new professionalism. This professionalism was defined more widely than traditional definitions and included the ability to teach in a way the values sustainability and promotes environmentally sound ways of living. Data was gathered from student teachers in teacher education programmes of the seven partners in the PROTEUS project. With this data, we are able to elaborate on what sort of professionalism these teacher education programmes promote and to what extent the questions about ability to educate for sustainable development is present in these programmes.
Method
A questionnaire on what was defined as new teacher professionalism was developed within the PROTEUS project through a three-step procedure.
First, the Darling-Hammon [24] and Solhaug and Dahl [25] studies and the curriculums of the different programs were discussed and a new list of items was developed. This list was discussed with groups of student teachers and teacher educators in each of the partner institutions. The results of these discussions were then analysed and a final 21-item questionnaire for new teacher professionalism was created. The items cover what teachers today and in the near future should be able to do, and included the following.
1.
Teach the concepts, knowledge and skills of your discipline(s) in ways that enable students to learn 2.
Plan, carry out and evaluate lessons 3.
Use a variety of assessment approaches (e.g., observation, portfolios, tests, performance tasks and anecdotal records) to determine student strengths, needs and programmes
4.
Relate classroom learning to the real world 5.
Help all types of students achieve high academic standards 6.
Help all types of students in their social and personal development 7.
Teach students with different interests and motivations 8.
Teach students with different backgrounds 9.
Develop students' questioning and discussion skills 10 This list overlaps issues in the discussions on teacher professionalism, except for the last item: teach in a way that values sustainability and promotes environmentally sound ways of living.
An online questionnaire was distributed among student teachers in their last year of training in the seven participating programmes. The programmes varied between focusing on primary school and secondary school. The length of the education programmes was also different, as well as whether the programmes addressed specific subject teachers or general education teachers. Thus, the programmes could not be directly compared. However, the questions were about the students' own understanding of how prepared they were to work as teachers. The questions led to answers about how their education was related to their belief of how they would be able to work as professional teachers. What sort of teachers they will work as was of minor importance.
The data were handled in accordance with each country's standards for research ethics. The students were informed about the purpose of the study and that they were free to participate or not. The data were gathered through the programme SelectSurvey, which makes it possible to generate fully anonymous data. No information about the respondents was collected, and IP addresses could not be traced.
The number of respondents from each teacher education programme is listed in Table 1 . The response rate varied from 49 to over 90 percent. As the aim was not to compare the different programmes or to find a representative picture of the different programs, but rather to investigate possible dimensions in teacher education and their possible interaction, the rather low response rate in some programmes was of no importance. The data was gathered in the spring semester of 2016. All statements about teacher work were guided by the question "How well do you think your teacher education prepares you to . . . ?". The response could be given on a five-point Likert scale: "Very poorly prepared" (1), "Poorly prepared" (2), "Neither poorly nor well prepared" (3), "Well prepared" (4) and "Very well prepared" (5) .
The data set was analysed with the help of Stata 15.
Results
There is strong internal consistency between all items in the questionnaire. Cronbach's alpha for all 21 items is 0.928. This indicates that all the items may contribute to some sort of teacher professionalism and are a measurement of what we defined as new teacher professionalism.
Item 21 (teach in a way that values sustainability and promotes environmentally sound ways of living) has the weakest contribution to the reliability of a measurement based on all the items. Removing this item increases Cronbach's alpha to 0.940.
Item 21 also differs when comparing the single item scores of all values. While the mean for all other items ranges from 3.53 to 4.11, the mean score for item 21 is 3.04. Item 21 also has the strongest variance of all the others, with a standard deviation of 1.13. None of the others have a standard deviation above 1.0.
One-way ANOVA shows significant differences among the students from the different institutions on all items. Item 21 also differs in this respect from all other items, as the difference among institutions explains 45 percent of the variance of the item. For all other items, the contribution is less than 25 percent.
A principle component analysis of all 21 items was used to see if a pattern structure could be established. The analysis was carried out with a component rotation (Oblimin with Kaiser Normalisation), showing four principal components (with an eigenvalue above 1). These four components contributed to 62.3 percent of the total variance of a sum score of all the items. Table 2 shows the pattern matrix of the analysis. Only items with loadings higher/lower than 0.65/−0.65 are shown in the table. Four indexes were made based on the items contributing to the different components. Only items with strong loadings were used for the different indexes. The indexes could be named the following. The reliability of the indexes for the different components is shown in Table 3 . As component 4 has one only one item with a strong loading, the reliability of the component could not be tested. The three indexes that could be tested show good reliability. The pattern structure of these three items was tested through a confirmatory factor analysis. The analysis shows a good fit of the model [26] , with a root mean squared error of approximation of 0.085, a comparative fit index of 0.946 and a Tucker-Lewis index of 0.930. Table 4 shows the mean value and standard deviation of the indexes for the components on a five-step scale and Table 5 shows the correlation values for the components. The correlation matrix for these four components is shown in Table 5 .
There is a strong interdependence between three of the components for teacher professionalism. These dimensions are strongly integrated. The component "trained to teach for a sustainable society" shows almost no integration with the others. Table 6 shows the mean score index (item 21) for the different teacher education programmes. 
Discussion
The data from seven different teacher education programmes in Europe shows that it is possible to measure how students think their education prepares them to work as teachers along different aspects of teacher professionalism. The data show that students' thoughts about being prepared to work as teachers could be ordered according to four different dimensions: teaching in ways that meet the differences among pupils, having a critical approach as a teacher, developing as a teacher and teaching for a sustainable society. Two of these dimensions overlap with the dimensions Darling-Hammond found among student teachers at Stanford University in California [24] : the ability to support diverse learners and teacher professional development.
One of these dimensions is at odds with the dimensions found in both Darling-Hammond's and Solhaug and Dahl's [24, 25] studies: the ability to teach for sustainability. This dimension stands out on the base of only one item. Thus, we could not test its reliability. The item was also at odds with all other items, as the mean score was significantly lower than the score of all other items. The standard deviation was also much larger, mostly due to significant differences in the scores from the students from the different teacher education programmes. This may indicate a low concept validity of the item, and there may be different conceptions of the questions among the students in different countries. However, we can explain some of this variance by external factors. Evans et al. made a search through teacher education programme curriculums and found only Scotland to include sustainability in teacher professional standards [18] . This finding may not be correct, as we know that teaching for sustainability is found in different teacher education curricula in other countries [19, 20, 22] . However, of the seven programmes in this study, only Edinburgh had a curriculum clearly addressing the need for teachers to teach for a sustainable society. The students in the teacher education programme in Edinburgh gave a significantly higher score on the item than the students from all other programmes. Our data may show traces of this curriculum initiative.
Both nationally and at an EU level there is a drive to raise the quality of teaching and to "revise and strengthen the professional profile of all teaching professions" [27] . Our data indicates that teacher education is following this drive. Students feel prepared to meet the demands of being a professional teacher in that they feel they can cope with the differences among pupils and are thus prepared to work as teacher in schools and classes with large variety among students regarding their abilities and needs. Student teachers also feel they are prepared to be critical of their own practice and reflect on what they are doing, and, in line with the ideas of professionalism drawn from the European commission and OECD, they feel prepared to work collaboratively and to learn and develop themselves as teachers.
The teacher education programmes taking part in PROTEUS did so primarily because of a common interest in strengthening the professional profile of teachers through teacher education. In these programmes the ability to work with education for sustainability is something these student teachers feel themselves less prepared to do; this aspect of professionalism clearly lags behind all other dimensions of professionality we have measured. There is a strong difference among the institutions on how students think about their self-efficacy in teaching for sustainability, indicating that the issue is given different weight in teacher education programmes around Europe. Issues in sustainability are commonly found in the school curricula in most countries, but are generally not a mandatory component in initial teacher education [18] . There are also general claims that teachers do not feel very competent in including sustainability issues in their teaching [22] and that the issue is not sufficiently addressed [28] . Our data support such claims, but also indicates that making the competence to teach for sustainability a clear goal in the curriculum can strengthen this element of teaching, as the students in the programme in Edinburgh have a significantly higher score than all other programmes.
Evans et al. found four different modes in which teacher education embeds sustainability education in their teaching and learning: (1) embedding sustainability education widely across curriculum areas, courses and institutions; (2) through a dedicated core/compulsory subject; (3) through a component of a core/compulsory subject; and (4) through a dedicated elective subject [18] . Our data indicate that the issue of sustainability is hardly integrated in the other dimensions of teacher professionality in teacher education. When having teacher education better deal with sustainability and environmental issues, the question of how this should be done arises. Evans et al. could not rank which of the four different ways is most fruitful; neither can our data. But as teacher education in general moves to become more research oriented, and since research competence is seen as important for teachers [29] , one way could be, as Kalsoom and Khanam showed, to integrate sustainability into research method courses [30] . There are also ways to integrate sustainability issues in higher education in general [31, 32] . For teacher education it seems like the main task is still to have a focus on sustainability issues. In most general accounts of teacher education the issue is lacking [29, 33] . Many of these accounts are concerned about how teacher education generates a teacher identity among students. Setting this identity development in the context of education for sustainable development also seems to be lacking [34] .
There is a general problem of having newly recruited teachers continue to work as teachers [35] . Altruistic motives and social utility are often seen as motivational factors for teachers [36] . Typically, in finding which factors student teachers identify as most important to teach, environmental issues are lacking. Factors like enhancing social equity and making social contributions are present, but not how to work for a sustainable world [36] . Literature arguing for a sort of call among teachers [37] [38] [39] hardly raise the issue of environmental problems. The call for teachers is mainly seen as being devoted to the development of children, not to how these children can work for more sustainable human activities in the future. It appears the literature on teacher profession is still devoted to the classical understanding of the profession, where the aspect of sustainability is lacking [34, 40] .
There is a discussion about different sorts of professionalism in the literature. Linda Evans speaks about a focus on functionality on the one hand and attitude on the other, and claims that the functional development is more targeted [41] . Martin, Summers and Sjerps-Jones make a division between what they call a technical-rational model for professionality on one side and a creative-interpretive model on the other [16] . The creative-interpretive model would typically have a focus on values and ethics.
On the basis of our findings, we think such a division of teacher education is not fruitful. We argue for a more integrative model, as the question of sustainability is not just about values and ethics; it is about content, pedagogy and didactics as well. The literature on teacher professionalism and teacher education has, however, primarily been interested in how to make a bridge between theory and practice in teacher education [42] . There are now many studies that show how different teacher education programmes make such an integration [19] [20] [21] [22] 43] . Our data shows there is still a job to do to make education for sustainability a standard element in teacher professionalism.
Conclusions
The seven teacher education programmes in our study show that teacher education programmes around Europe are successful in training student teachers for a new sort of professionalism, and student teachers feel well prepared to work as qualified teachers. However, the students in these programmes generally feel less prepared to work as teachers with questions about sustainability and sustainable ways of living. These programmes typically put less focus on training student teachers to be able to teach about sustainable development. Problematically, the question of education for sustainability is not integrated into other aspects of professionalism in teacher education. There are strong indications that these findings could make a more general claim and that neither teacher education nor research on teacher education and teacher identity building have fully addressed education for sustainability as an important and full component of teacher professionalism.
However, views on how teacher education prepares them to educate for sustainability varied strongly among the students from the different teacher programmes. Strong variation was also found among European teachers concerning their awareness of environmental problems [44] . Perhaps cultural and economic traits can explain this variation, both in teacher education programmes and among teachers. Our study does, to some extent, support such a thesis, but we also found that making demands of teacher education curricula to deal with education for sustainability may positively affect change. This calls for curriculum studies of teacher education programmes to determine where and to what extent the issues of sustainability have a place.
Limitations
The instrument developed to measure student teachers' thoughts about how much their teacher education programme prepares them to work as professional teachers has high reliability regarding the classical dimensions of teacher professionalism, such as the ability to continuously develop as a teacher, which has been promoted strongly the last 20 years. We found that the ability to teach for sustainability should be integrated as a dimension of teacher professionalism. However, the reliability of the question measuring students' thoughts on how prepared they feel to teach for sustainability could not be tested. Our study did not measure well the students' thoughts on this issue, and the results should not be interpreted in any absolute sense. Thus, there is still a question of how to accurately measure how teacher education programmes train student teachers to teach for sustainability and how this competence relates to the other domains of teacher professionalism.
Although the findings of a lack of training to educate for sustainability is supported by other studies, we still do not have enough data to make general claims on to what extent training to teach for a sustainable society is a component in European teacher education programmes and how strongly this aspect of teacher professionalism has become a part of teacher education.
